16. DC'S AND DR'S

l. The direction ratios isector of (he a
+ 1 rat gle | 5. Two li rect ines are g
105 of a bisector of (he angle | 5. Two lines whose direction cosines are gjya-

___________

. . ‘ e
between two lines whose direction ratios are [, al +bm+en=0 and fmn+ gnl + him = n“::-*’
1, 2and v/3,-3,0 are perpendicular to each other if :
[AP EAMCET 22-09-20_Spjg,
12020} S8y, L8 h_
1. 1+\/§,1-\/12 2.1-U18,1+ 18,2 a b a b ¢
f,.8 h_ S_ g, h_
1___-%_'_}*@"1”@’*2 LLe q;+3?_ﬂ ________ %'_._{f____fz_t:::_.‘_n
Which of the follow mng 1s falsc? 6. The direction cosines of two lines are (ﬂ_}_]' ﬂ
1) If (ab, c) are direction ratios of a line, then 24 4
2 2 2
atbitct =l and[ﬂ,LﬁJ . Then the angle between th,
2) The direction cosines of a line can be its 2 4 4
direction ratios but not vice-versa. lines is equalto
[AP EAMCET %2-1]9—2!]_5hiﬂ-1]
' 1]
3 If (f.m.n) is one set of direction cosines, 1. 30 2. ﬁﬂﬂ
3. 45° 4. 90

_____________________________________________________________

thaa-nt("F ,~m, 1) is also a valid set. 7. The angle between the lines with directiog
3y 1¢ (b)) iection cosives of | (2,-2,1[);;{1&;:;?;; 23-09-20_Shift-1)
perpendicular lines, then 42 ¥ MM + i, =1 1. cos ' (%) 2. cos™'(})
[AP EAMCET 18-09-20_Shift-1] - T
1.1 2.2 3. % L)
_____ 33 A | i () (an e th dircction cosies
3. The direction cosines of the vector a=2+j-% of two lines making an angle 0 with each other
are (AP EAMCET 21-09-20_Shift-1] then cos@=[AP EAMCET 23-09-20_Shift-1|
) 2 1 s .Gy +hb, +ac,

=2 _1 =5
N NN 2. 30 ° Y30 > Y30
Z;Ial‘:lz'l'btbz*'ﬂlczl

38R B VB0 B0 Vho (@@ +hbs+eicy)

3. (oo by by i)

4. Tf two lines are parallel to each other, then which

of the following is true? 4
(lf(!pfnj 5”1) Hﬁ'd (fymyﬂz) .':1:__?_,_______L__‘_______.___...,--------------*""""""-”
are directioncosines of the twolines) 9 [fa line makes angles /3, /4 with positive }

[AP EAMCET 21-09-20_Shift-2] and y-axes respectively, then the angle mad
by the line with positive z-axis 1s

1. i, +mm,+nn, =0 2. Z(fl'rz‘mzml)zzﬂ o 57
il 2. —
L m _n 3 2

a-
3, !

E 4. I +mm, +nn, =1

m,
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'l"j‘-_ [f1.m,nare the direction cosjneg of _:i_l‘i_xié" iifliif:_ﬁ
makes angles a, B andy with the coordinates

axes X,Y,Z respectively, then Jpm 4 mn + ni
takes maximum value when

(TS EAMCET 09-09-20_Shift.1,
I. a, B,y are in arithmetic progression
2.a=f=y

3. Any two of a, 8,y are the same

4, One of a, B,y 1s zero and the remaining two
are non zero _and unequal. |

—f e Em——-EEE e it
R e S ———am

11. The angle between the lines whose direction ratios

satisfy the equations /+mn=0ad F=mi+tis
[TS EAMCET 09-09-20_Shift-2]

n T
1. — 2, —
2 3
T n
12. The direction cosines Im,n of two lines are

satisfying 3/ +m+5Sn=0and 6mn —2nl +5im=10
IfGis the angle between those lines than\cﬂsﬂﬂ =
[TS EAMCET 10-09-20_Shift-1]

1 ) 1
1. —— . —==
J6 V2
1 4 1
3. - . ==
a NE
13. The ﬁiﬁéﬁéﬂfﬁéiﬁé ‘of the normal to the plane
containing the lines having direction ratios 1,2,1
and 4,5,-3 are
[TS EAMCET 10-09-20_Shift-2]
a1 7 3 ) I 0 -1
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the mid point of the sides AB,BC,CA of
MBC Af 'al:rblrcl Maz:ta:czﬂl'ﬂ respcc:tivel}r

ﬂll + .-!}IL: + EIE

2 2 7

[TS EAMCET 11-09-20_Shift-1]

1= 13
4] 2. 26
3. E 4 3
43 't

________
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relations ab + bc + ca =0 and 6ab + 9bc + 8ca =0,
then the direction cosines of the line L are
[TS EAMCET 11-09-20_Shift-1]

L , 212
V3’3743 N7
; CL V3 V2 223
6 V6 b
15&%@_{&1Th& direction ratios of line
‘ 4 10 14
are 2,5,7 and those of ]JHEIQHIE_E:E:.E.

The lines 4, L, are parallel.

Reason(R): The direction ratios of a line L, are

(@,4,6)and those of another line L, are (4, 5,,,)

The lines L, L, are parallel if qa+Hh+e=0
[TS EAMCET 11-09-20_Shift-2]

1. (A) is true,(R) is true and (R) is the correct
explanation for (A)

2. (A) is true, (R)is true but (R) is not the correct
explanation for (A)

3. (A) is true but (R) is false

4. (A) is false but (R ) 1s true

— e o T m o = AN EEWm W o= o= =

equal angles with the co-ordinate axes are__
[AP EAMCET 19-08-2021_Shift-1]
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is at a distance of 3 units from the origin. If the
direction ratios of O p are (1,—2,—2),111::11 the

coordinates of ‘P’ are
[AP EAMCET 19-08-2021_Shift-1]
1 =2 -2

1. (1,-2,-2) 2. (3,-6,-6)

3. | —,—.
[333

_______________
----------------------------------------------

of a triangle ABC . The direction cosines of internal
bisectors of ZBACare

|[AP EAMCET 19-08-2021_Shift-2]
25 8 S
V714 V7147714
,. 25 8 5
V714 V7147714
, 5> 6 8 5 6 -8
V7477874 T a0 78 s
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. If the projections of the line segment 4B

on XY, YZ and ZX planes are Jﬁ,v"ﬂ_ﬁ,'f

respectively, then the projection of 4B on x-axis
(AP EAMCET 19-08-2021_Shift-2]

1S
]._f; 2.3
3. 4 4, 7
21. If the direction cosines of two lines are (555}5]

.....

_'1__5{}
a"d(l'j 13

of the line which is bisecting one of the ang|,

between them.
[AP EAMCET Z[I-I]S-ZDZLSI]HL]]

1. (40,60,13) 2. (41,60,10)
3. (41,62,13) 4. (1,2,3)
22 The direction cosines of the line joining the
points (-2,4,-5)&(1,2,3)are
[AP EAMCET 20-08-2021_Shift-3)

L (Pt 2 > 2 8
VT NI T 77T
-3 -2 8
4. s T
3. (10,0 [?? 77 T?]
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23." Ifthe line joining the points
A(7,p,2)&B(q,~2,5)is parallel to the line

joining the points C(2,-3,5) &D(-6,-15,11),

then the value of pz +q3 =

[AP EAMCET 23-08-2021_Shift-1]

1. 25 2. 16

S e - W E E e e -
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positive X, Y and - axes respectively, then its

direction cosines are
[AP EAMCET 23-08-202 1 _Shift-2]
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‘cosines are given by the equations
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[AP EAMCET 24-03-2“21_5“&-1]
| Z 2. &
6 4
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= 4.
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76, If the direction cosiiié;s__{i_f:_el_straight line are

[1 | 1]
—,—,— |, thenc¢ =
c CcC E—

[AP EAMCET 24-08-2021_Shifi-2]

1. +2
3. 22 4, 3
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__________________

3im—4In+mn=0and [/+2m+3n=0, then
the angle between the lines is
[AP EAMCET 25-08-2021 Shift-2]

T T
1. = 2.
2 3
3. & 4, T
4 6

e e e m EE e o W W M e e EE O m = e mmm m— e — S S A ERE ST

through P (2,3, —l) and the origin are
[TS EAMCET 04-08-202 1_Shift-2]

2 3 1 2 -3 1
RN RN v SN N Y SN T RN T
, 2 3 L, 2 3oL

NS AN YRRV TR T RN T

_____________________________
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E,%—aﬂdﬂ[u{ﬁi {g-]respectively with x, ¥

andz axes, are
ITS EAMCET 04-08-2021 Shift-1]

__1 l_l. 2 _l_lﬁ
. J27272 2’27 2

111 g L N3 1
3. ‘JEEZ?‘J'Z_ " \E?zlfz
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30. Suppose L, and L,are two lines having the
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If the direction cosines of a line perpendicular
to I:'n::-th_.gI and [, are [ m, nthen |f| F|”2| +fﬂ[=
[TS EAMCET 05-08-2021_Shift-1]

[. 3 2,

3. 43 4.

3L (2,—L2)and (K,*?n,—ﬁ) are the triads of
direction ratios of two lines and the angle between
the lines is 60", then
[TS EAMCET 05-08-2021_Shift-2]
1. K*-56K-208=0 2. 5K 110K +112=0
3. 7K -112K-110=0 4. 7K° -112K+110=0

R R L Rl L T R R e e

32 [f1.2.3 and—1,0.1 are the direction ratios of the

rays O 4 and OB respectively, then the direction
cosines of a normal to the plane AOB are
[TS EAMCET 06-08-2021_Shift-2]

3
7
3

R B
BNERNENNE T 37373
-1 2 -1 -3 4 12

________________________________________________________________

the vector ;+} —ﬁare
[TS EAMCET 06-08-2021_Shift-1]
I [L_L—_f‘ - [_‘_.l_l]
AWANANF 2. 155

; { 1 1 2

34, Suppose the distance of a point P from the origin
O is 63. If the direction ratios of the line OP
are (3, -2,6) then the coordinates of the point P
is [TS EAMCET 06-08-2021_Shift-1]
1. (-2?,18,54] 2. [27148,—54]
3. (27,-18,54) 4. (-27,-18,-54)

35. If (a, b, ¢) are the direction ratios of a line joining
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1. 24 2. 21
3. 18 4, 33
If @,20.30 are angles mads by a ray with

-----------------------------------------------------------
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pomnt P (a, 3b, 2c) lies on the plane
[AP EAMCET 04-07-2022_Shift-1]
. x+y+z=0 2. x+y-2z=90

4, x-2y+3z=0

--------------------------------------------

3. x+2y+3z=0

passing through the point C(5,q,1) and also the

midpoint of the line segment joining the points

A(p,-4,2) and B(3,2,-4) then c.(p+7q)=

[AP EAMCET 04-07-2022_Shift-2)
2. 34

[—a— —E— ¢ and c-a=4 then ca =
V83’8333 k

[AP EAMCET 05-07-2022_Shift-1]

OX, OY, OZ axes respectively then all the
possible values of & are
[AP EAMCET 05-07-2022_Shift-z]|

1. E!_:r_ 9 E,E
6 12 6 3
3. _H_’i E,f_
4 3 6 4

and /, m, n are its direction cosines, then

az —_
b+
[AP EAMCET 06-07-2022_Shift-1]
172 , P
1. — .
] +1

40.
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i (h,,m,m ) and(l,,my,n, )are  the directi,
cosines of two lines satisfying the relationg
*+mn-6n"=0and2l-m+3n=0,
rhen|1|!1|+'m,mz| =

[AP EAMCET 06-07-2022_Shift-))

16 2 23
Y T

4 . 19
Y 35 R
Suppose (£,71,7) and (1,7,,1,) are the directiors)

cosines of two lines and 8is the angle between

them c0s@=H{}), +mm, +nn) . Let

A(1,23)B=(3,1,-3) and C=(-3,13) be the
vertices of a triangle ABC. Then cos A=
[AP EAMCET 07-07-2022_Shift-1]

1. 2. 1
35 7
1 1
3. -= 4. —
_________ S
T n
. A ray makes angles ;Wz with Y and

Z-axes respectively. Then the value of the sin¢
of the angle made by the ray with X-axis is
[AP EAMCET 07-07-2022_Shift-2]

L V3 5 1
2 2
3
7; _______ 4. 1
If the direction meein " @ == e e aeamnas

rection cosines of a line satisfy the
relations l-m+n = ¢ and Im+mn-4n] = (, then
the direction cosines of the line are

(AP EAMCET 08-07-2021_Shiﬁ-2]
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4.

‘Ifa line L 1s common to the plancs

Let A(2.5.7) be the image of the point

“if the di's of two lines are connected by the

-1 2 1 1 -2 1)
I u\_{{g"“{ai/gj ; [xffg EEJE;

1 _3_‘_'] 1 2
S WANCANT * [JE"JE‘JEJ

.........................

I*_\f+:—|-?_=ﬂ and

2x + v —2z+5 =0 then the dircetion

cosines of the line L are
ITS EAMCET 18-07-2022_Shift-1)

, (13 2
373’3

111 -1 5 310
() (28

4 3

1
L. {'Jz_ﬁ'&?ﬁj

B(1,-2.3) with respcet to plane . Lot C be the
point where AB meets thc plane 7T .Let
D=(2.1.6). That then direction cosines of CD
(TS EAMCET 19-07-2022_Shift-2]
AT |
RERRTRN b
3 —1 6 | 2 3
3. —Jd—?—ﬁ—m 4. ﬂ’l-ﬁl’\fl:i_

dI'c

vertices of a triangle ABC. Let D-be the point
where the bisector of |B4C meet the side BC.

Then the direction ratios of AD are
[TS EAMCET 20-07-2022_Shift-1]

2. (17,-14,49)
4, (17,—38,23)

1. (35,—19.49)
3. (17,-38,49)

relations a-b+c=0, g —b+2 =0 and O is

the angle between these lines then cosb=

. 2
7 27

3 I
42 L
48, Let A(11.2).B(6.11.2) C(1.2.6) be three
points. If f] ,m 1, are the direction cosines of

AB and /,,m,,n, are the direction cosines of

—

3.

AC, then |.-"1.|’2 + mm, + H]Hl] =
[16th May 2023 Shift 1]

63 36
1. — 2. —
63 65
16 13
3. — 4 ——
63 64

49, 1f (£,,m,n)),(£,,m,, n,) are the direction

cosines of two lines, then

(£my, — £, m!)z +(m, 1y, —mym )+

(mi, — ”1"?1}2 + (N, +mm, + ﬁnﬂz)l =

[16th May 2023 Shift 2]
2.1

4.4

1.0

3.2

>0 If a line L makes angles % and %with the
positive X-axis and positive Y-axis
respectively, then the angle made by L with
the positive direction of Z-axis 1s[18th May
2023 Shift 2]

= 2 =
2 3
3. % 4 L
4 12
51. If astraight line is equally inclined at an angle
@ with all the three coordinates axes, then
tan & = [19th May 2023 Shift 1]
L. 22 2. 2
3.1 4. 1++5
52.

1f the direction cosines U.m,n] of two lines

TS EAMCET 20-07-2022_Shift-2|

are connected by the relations



33.

55.

I+m+n=0 and Im=0, then the angle
between those lines is

[12™ MAY 2023 SHIFT-1]
2.

3. 4.

o8 Wy
|y &N

Consider the following statements:

Assertion (A) : The direction ratio of a line L,
are 2,5,7 and the direction ratios of another
line L are i 10 14

.

Jﬁ’ﬁ;—ﬁ_ﬁ' Then the lines
L,,L,are parallel

Reason (R) : If the direction ratios of a line
L are a,b,,c, and the direction ratios of a
line L, are a,,b,,c, and aa, +bb, +cc, =0,
then the lines of L,,L,are parallel

[12™MAY 2023 SHIFT -2]
1.(A) and (R) are true. (R) is the correct

explanation of (A)

2.(A) and (R) are true ,but (R) is not the
correct explanation of (A)

3.(A) is true, (R) is false

4.(A) is false,(R) is true

. Let the direction cosines of two lines satisfy

the equations 3/ + 2m + 1 = Q and
2mn—3nl + S5lm = 0.1 Qis the angle
between these two lines, then cos § =

[13™ MAY 2023 SHIFT-1)

L (19 , 3
V28 J28
25 1

3. —— 4. —
V2991 6

If I,m,n and a,b,c are direction cosines of

two lines then [EAPCET 14-05-23 SHIFT-1]
1.They are parallel when lg +mb + ne =

/
2.They are perpendicular when - =i:_ =E

3.The direction ratios of the bisectors of the

angles between the two lines are
[tamtbntc

4.The direction ratios of the bisectors of the
angles between the two lines are fﬂ,mb.ﬁc

If the image of the point ( 1,-2,1) _wﬂh respect
to the line passing through the points
B(l,1,2)and C (2,2, 1)is (], m, n), then

I’ +m’ +n’ = [EAPCET 13-05-23 SHIFT-)

6.

1. 1 2.9
3 22 4, 26
KEY

N 1. 2) 4 3 2 4 3 5) 1
6) 2 7) 2 8 2 9 4 10) 2
11) 2 12) 3 13) 1 14) 1 15 4
16) 3 17) 3 18) 1 19) 2 20) 2
21) 3 22) 1 23) 1 24) 2 25) 3
26) 2 27) 1 28 3 29) 1 30) 2
31) 3 32) 3 33) 1 34) 3 35) 2
36) 2 37) 2 38) 4 39) 4 40) 2
41) 4 42) 1 43) 4 44) 45) 2
46) 3 47) 1 48) 2 49) 2 3Q) 2
31) 2 52) 1 33) 3 34) 3 55) 3
56) 4

SOLUTIONS
.................................. 112
1 ar's 1,1,2:}d+c'3 —_—,—,
V6 V6 J6
dr's \E,_ 3.0=>de's _1._1._._1._ 0
V272

The dr’s of the
the two lines

.__—----._--|--._-.__-..__.,..___.__.-.__l - -
e

bisector of the angle between

-----------------------

___________________

_______________

----------------
''''''




J30 '\30 430 6(=3/ ~5n) —2nl +5/(-31 - 5n) =0

dwg know that two lines are parallel then " +3In+ 210> =0

cDI'IditiDTl is (’I b 2”}('{ " H) -0
_ﬂ_:ml _I {=-2n
L, m m=-3(-2n)-5n=n
5 Conceptual T limin=-2:1"]
o A |
6 4716 16 —z::’ =60 m=-3(-n)-5n=-
e limin=—-1:-2:1
7. cosf = aa, +bb, +cc, 8 o5l 2-2+] l
Jai +b el Jai vl e 9 Jarirdariel 6
0=cos” [ﬁ) 13- Drs are (—11 7,*;3-} ----------------------------
9
. dc’s are [ L1 L -3 ]
8. cosf=aa, +blb,+r_*.::*| i J179° er JITQ
9 a=rx/3. B=nid y=0 T T 14. We can find vertices
We know that, A(1,-2,3); B(1,2,-3);C(0,2,0)
cos” a+008” B+cos” y=1
S 7 o T .
COS 3 +C0s 2 +cos” y =1 T,
l+l+ 2 -1
gy eos Y=
{I}S}’:% Now, dr’s of AF (a,,b,,¢ ) =(1,—4,3)
7 dr’s of BG(a,,b,,¢,)=(1,2,-6)
V==
10.Ifa=p=y o e:::. b e 26
' b’ +c? 41
Then I* +m* +n° =1 + R
Imamn+nl =1 +mi+nt=1 15. (Jwenrelatlﬂns
Sdm4+mn+nl ismaximumif g =g =y ab+bc+ca=0.... (1] and
'-iplp_[;j;:iﬁ};:eﬁt_ﬁ_arl ---------- S - 6ﬂh+9bc:+8m=ﬂ.”.(2]
@ e imE-e-aSsvmsEEES----aEsasst-ocs-ooo—sammssa---- Solvin 1 (Iﬂd 2 we get
R Tr T L Sotn () and 2 wese



aib=-2:3bie=-1:3

c:a=2:1

a:b:c=3k:-2k:6k=3:-2:6

Direction cosines of (a.b,c) = '_313“_‘5')
T 7 7

-------------------------------------------
_____________________

16. D'sof dlinel, ae(2.5,7)
D¥'sof alireL,ae(257)
L and L, are parallel.

Statement 11 is true and statement 2 is false.

I? GW’E]’I o = ﬁ 4
w.k.t CO8 tI-I—t‘.I)S‘ﬁ+mt~3.E }*’=1

5 1
=008 @ =— :>DDSD:—+T

TTmE—m—mr e s e —-—-—- —_—— -
= = - L - -.-.___—-..____—-.-___—-.---.-.__—-.-____-—.__

p=3=x"+ y2 +z2 =9
And dr’s C?? 15
(x.3.2)=(1L-2,-2)

e e T

D= dwtdes BC in the ratio 7:3

D:@zj
2 5 2

dr’s of AD= rfflj
252

de’s of AD= (25 8 5 ]
CS50 =
(V714 J?M 714

20 L'E.'t (I],,V]a ])Hﬂd(xz yl" )

AB=1=\[(x,~x) +(3;

15=projectionon XY-plane= . .

- )z +(z, "El)2

-----------------
________________________

(It - )2 +(J"1 R }I
46=projection on YZ-plane=

(», W ]2 "’(31 —Z )1

49=projection on ZX-plane=
(.‘t: — X )2 "’(32 —Z, )2
2[((“:2 X )1 +H(rn - )2 +(z,
2)
(=) (333 +(z,~2)) =5

The projection on X-axis is |x, —x| =9

_____________________________________________________________

2 21 5 12
: —,—,— |and | —,—,0
21. The dc’s are [3,3,3] (13 3 ]

The dc’s of angular bisector is =
(2 52 12 1]

The dr’s are (41 62 13)

2. 4(2,4-5) B(123)

dris of AB=(3, —2,8]

de,s of AB-( 3 8 ]

dr's of AB=(g~7,-2-p,3)
C=(2,-3,5), D=(-6,-15,11)
dr’s of CD=(-8,-12,6)=(-4,-6,3)

L ABIICD

=:}q—-?=—- -2._p-___6
q =3 p=4
P +tj~' -25

- s e - - [
—-—-= - --__—-.-_-_-.-___-..-..__..___.____.‘_____ _____________



The d.c’s are [n,;‘,ij """"""""""""""""" oostareos prasp ]
V2' 2 L1 1
------------------------------------------------- = —+—+c08° 0 =1=>cosf =—
28, = - T 2 4 2
1 11
(m+n)2+mz—n2.—. DCMFETEE ;
2m’ +2mn =0 30. L et (H,bi-')bethe drsnflmeJ_ to buthg, andL ,
m=0,f7—: Dr’s of Ly(a,b,¢ ) =(1,-2,-2)
mETE = Dr's of L, (a,,b,,c,) =(0,2,1)
(hsmom) =(-1,0,1) Thelineis 1" to ¢ .. aa, +bb +cc, =0
L,m,,n,)=(0,-1,1
(Fsm2mz) =( ) a-2b-2c=0...(1)
cosf = U+D+l| =l =0 =60° The line is 1" to L,
I+1Vl+l 2 0+2b+c=0
.------v-—---"-"-l -------------- i -----------------------------
26. cosa =—,cﬂsﬁ=—,cnsy=-1- 2b+c=0.....(2)
¢ ¢ € a b c
P+m’+n* =1 2 -2 2
2 1 0 2
1 1 1
—+—+ 2=l:>c=i~\f§ a b e
c c.c 27072
2?- .'Hm 4lﬂ+?ﬂﬂ 0 ........ (1) Dr’s of line (ﬂ,b,f)=(2,—1,2)
I+2m+3ﬂ=0""...{2) ( ) 2 _1 2 5
Dc’s I:mau =[_:-_:_J ,'.|f|+|m|+|n|=—-
I=-2m-3n=>m=+J2n | 77 333 3
-2 aa, +bb, +cc,
m=-2n m=—~2n 31. cos@ = ————1"2 172
=(_2ﬁ—3)n1=(2ﬁ—-3)n \Ja, +b +c” \/a +b, +c
. c0s60° = 2k+3-10 L
hly +mym, +nmyn, =(8-9)-2+1=0=0== Vaii+aJii +9+25
----------------------------------------------------------------- 1_ 2k-7
28. 0(0,0,0),P(2,3,-1) 2 3k +34
Dr’s nmpm(z,g,-l) Wk +34=2(2k-17)
Squaring on both sides
2 3 -1 9(k* +34) = 4(2k — 7Y
Dr’s of OP are x| ——=,—7=, (k" +34) = 4(2k-7)
N4’ V14 14 1
.......................................... Ok* +306 =16k* +196 - 112k
""""""""""""""" T :
20 Giveng = z B ='3; ..... .”[ ..... l likllﬂﬂ __________________________________
................... A P 2.dr's of 04 are 1,23

_______________________________________________________________



-----------------------------------------------------------------

dr's of OB are —1,0,1
The d.r's of normal to the plane 408 are

2 3 1 2
0 1 -1 0
a_b ¢
2 -4 2
a b c a b c
—— el — o= T
1 -2 1 -1 2 -1
dr'sofabgc are[__1, 2 ,_1]
6 J6 V6

e o e e e e B MM M e o e e A RN R e e T W W R OWE W E W OEIE W W W m

33. Given ?'l'}—;-’k
The d.r’s are (1 1, —2}

-----------------------------------------------------------------

34.BVM option (3),P(2?1_18’54)

) +(-18)" +(54)°

Now OP distance =J ( 27

35. Drof AB =6,2,3=a,b,c
-+ P(a,3b,2c) = p(6,6,6)

by verification, x+y-2z=0
6+6-12=0

[ r——————l--rFF—-—-"-'-""""'----r__"---'-_-------

-----------

............

c(p+7q) pc+7gc
=-8+Tc+7(6-c)
-8+ 7c+42-"c

-------------------------------------------------------------

+ ===
83 83 B83
al+c¢*+25=83
2 2
a‘+c° =58
we-a=4
a’+c¢t =58
(a-c) +2ac =58
16+2ac=58
2ac=42

-----------------------
-----

o F=amE= ISR EE RS S
- L] RS s m =
T N ST R mEAAsS s r Ty m S



LI T T
il T R
-m

2 2
i85, cos’ @ +C€OS” 20 +cos’3q =
by verification.

ﬂ:ﬂfﬁ

e E m e R R R S S ommEmE EE E e
A= L R L L T

a b C
de's(l,m,n) = . .
Ja“ +b +c° Ga’ +8 +c Ja’ +b* +6
2 2

a a
P _ P+l + _ d b+
1-7 1— a a+b+c’-a
a’+b* +¢ a’+b* +c*
HI
B
40. P mn—6m =0 1)) |
2-m+3n=0 ... (2)
m=2+3n

}’2+(24"+31|r:].»1-l[iulrrz =0
P +2In-3#*=0
/2 4+3Iln-In-3n*=0

(!+3ﬂ)(f—ﬂ)=0
(@)1=

m=21+3n
m=-3n
—3n.-3n.n

—————————————————————————————————————————————
......
______
________

- e e e L HE W W W W T e e e e e e i AW E T = = — == ==& s S

. dor of AB =3-1, 1+2, -3-3

=2,3,-6
pesatano 2,3,
50 777

A( 1,-2,3)

B( 3,-1,3)

drof Ac= 1+3, -2-1,-3-3

=4,-3,0

d.c’ of AC =4/5, -3/5,0/5
(8 9 -l
U S T S

C(-3,1,3)



""""""""""""" S R P A NG K ey s
42. = Cos —= — N )
R C is the mid point of AB
liltc:r55=c:vc::rs£=L C(2+],5-2 347
4 2 2 27 )
cos’a +—+ % =1 B(1,-2,3)
3 1
2 :1__=_
cos‘a iy 1 T
1 C
1-sin‘a =—
4
3.
— =sin‘a A(2,5,7)
3310 33
ing = V3 (235,3—)—6[—,5,5]
3 —mrn=0 .0 7 d.r.of CD
m=I[+n 2—3,1—3,6—5
[(1+n)+(1+n)n—4nl =0 2
1 1
F—zﬂf']‘ 1=0 _:_—:1
" 2’ 2
(E—nf:[l 1,-1,2
1 -1 2
[=n d.c’s ( 5-—;——]
V6’ 66
1 B
; 46. 4B=J4+4+1=3
=n
o mn AC =9+16+144 =169 =13
I'm:n=n2n:n=1:2:1 AB:AC=3:13
L 2 g (—3452 —3+13 33+0]
de=|—&—,—f/=,— D 3 3
[ 6 V6 ﬁJ 16 16 16
44Ty Ty n (49 10 33]
101 1 - \16716°16)
1 -2 2 1
a_b_c
1 4 3
ar's a:b:c=143
1 4 3
dﬂ".ﬁ' T
V2626 26

----------
-------------------------------------------



d.r'sof AD

47.

"""""""

10 33

16 16 16
49-32 10-48 33416

»

16 16 16
(17,-38,49)

a-b+c=0

b=a-+c
a*—b*+2c*=0

2 2 2
a —(a +c +2ac)+2c1={]

1 1
d'ﬁ': _-_:-_-_:-0]
&
if c=2a
b=3a
a:b:c=a:3a:2a=1:3:2
3 2

——

1
ch#ﬂﬁ’J]Ejﬂ

e —

______

.....

1 1 1 3
S t+—=.—=+0
cost="7" N7 V2 J4

49.

50.

51.

| 1. - 4 ) 4 2 o

AB drs =(5,12,0)

AB des = (I, m,n) = (—, 2. 0)
13 13
AC drs =(0,3,4)
03 4
AC des =(—=,=, =)y =(I, ,m., n.
(5 S 5) (fy,m,, n,)
36

cost) = l"lfz +mm, +”1”2! = E

By using Lagrange’s Identify

2

(:’1m2 -Izm])z "'(ml”z —m,h, ) + (“sz

+(F= l, +mm, +nn, )1 =1

cos’a +cos’ f+cos’ y =1
T T
GToa=—, p=—
3”6 4
i T
cos’ —+cos’ —+cos’ ¥ =1
3 4
1 1 .
—+—+cos" y=1
4 2
3

Z4+cos’y=1
4 4

3
cos’ y=1—-=

4
casly:l:[i]
+ 2
2
3

cos’ y =Cos

}’=‘37

Cos ¢ =cos f=cos y
]
cos’a + cos” 8+ cos y =1
1
cos’ @ =—
3

sin” 8 =%

- ”2'{1 ]E



Tan’6 =2

Tan 6= 2
52. l+m+n=0

|=—=m—n

Givern Im =0
(—m—mym=0=>m=0,m=—n

if m=0 thenl =—n
I:m:n=-1:0:1

(ﬂlsbn‘fl)=('_l=0=l)

If m=—-n then /=0

[:m:n= 0:-1:1

(a,,b,c,)=(0,-1,1)

cosf@ = =

22
==
3

53. Conceptual
54. If 6 is an angle between two lines whose d.r’s

are(a,,b,,c,)and(a,,b,,c,)

aa,+b +b,+cc
then cos®@ =2 1 2 12

\/af+bf+c§ a§+b§+c§
55. Conceptual
56. B(1,1,2)C(2,2,1)
DrofBCis 1, 1, -1

CfI -2 3F

{1

B{1LL2) P Craai)

Eqn of line BC is ot

1
J.JFE-!—..“I\".’EE+!"EE =§+

I_‘_[_t] _z-2
l |
PA+LA+1,2-2)

Dr.of CP=A,1+3,1-2A
Dr CP 1 dr BC
A+3+A4+01-1=0
A=-2/3

.-J{l,lﬁ]
3373

‘P” 1s mid point of CD

=A

I+1_1 m-2_1 n+l_8
2 32 32 3
~1 8 13
f:_:mz'_}.i”?:_
3 3 3

64 169 234

+
9 9 9

=26



